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CT,AIM AMENDMENTS 

L (Currently Amended) A [[catalyst]] porous particulate composition comprising a 
hydxozirconated matrix [[, wherein the hydrozirconated matrix]] further comprising 
[[comprises]] at least one zirconium component and at least one polymer fravjng a 
plurality of olefin groups wherejbritbe, zirconium component is chemically bonded to the 
matrix through [[a]] hydrocarbon groups derived from reacting [[a]] at lefrst .fl p ft 
zirconium compound with [[a]] covalently bound olefin groups of the polymer [[an 
olefin-based material] ] . 

2. (Currently Amended) The composition, of claim 1, farther comprigjjipLa 
plurality of polymers, [[wherein the olefin-based material is an organic material]] each 
polymer having a plurality of olefin groups. 

3. (Currently Amended) The composition of claim I [[2]], wherein the olefin groups 
are selected from the group consisting of vinyl, allyl, alkenyl, alkynyl, conjugated olefin 
groups, olefin groups having polar substituents and combinations thereof. 

4. (Currently Amended) The composition of claim 1 T wherein the polymer having a 
plurality of olefin groups [[olefin-based material]] is selected from the group consisting 
of divinylbenzene polymers, divtnylbenzene copolymers, styrene/divxnylbenzene 
copolymers, divinylbenzene resins, cross-linked divinylbenzene polymers, cross-linked 
butadiene polymers, styrene/butadiene copolymers, styrene/xsoprene copolymers, 
vinylsiloxane polymers, vinvlsiloxane copolymers. diymylbenzene/Yin vteUo,xane 
copolymers . condensation products of vinyl stloxanc polymers and copolymers and 
combinations thereof. 

5. (Currently Amended) The composition of claim 4, wherein powers 
having a plurality of olefin groups [[the olefin-based materials]] are formed in the 
presence of porogena. 
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6. (Currently Amended) The composition of claim 1 [[2] J, wherein a 
plurality of olefin groups are disposed on surfaces of [[the]] organic materials 
and one or more polymers . 

7. (Currently Amended) The composition of claim 4 [[2]] ? wherein the polymer 
having a plurality of olefin groups [[olefin-based material]] is a macroporous polymeric 
material prepared from a suspension polymer [[in the presence of a parogen]]. 

8. (Currently Amended) The composition of claim 7, wherein the macroporous 
polymer[[ic material]] is prepared from divinylbenzene. 

9. (Currently Amended) The composition of claim 1, wherein the polymer 
is selected from_the group consisting of; [[olefin-based material is an]] at least 
one inorganic [[material]] polvmer. at least one hybrid orga^ic-i nor^us 
nolvmer and combinations thereof, each polymer having a plurality of olefin 
groups, 

10- (Original) The composition of claim 9, wherein the olefin groups are 
selected from the group consisting of vinyl, allyl, alkenyl, alkynyl, conjugated 
olefin groups, olefin groups having polar substituents and combinations 
thereof. 

1L (Currently Amended) The composition of claim 9, wherein the 
inorganic pnlvmer having a plurality of olefi n groups [[solid]] is selected from 
the group consisting of; [[silica polymorphs, alumina polymorphs, magnesia 
polymorphs,]] siloxanes, alumoxanes, alkylalumoxanes, alkylsiloxanes, their 
corres pondi n g condensation products [[aluminosilicates, clays, zeolites]] and 

combinations thereof. 
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12. (Currently Amended) The composition of claim 9, wherein a plurality 
of olefin groups are disposed on polymer surfaces [[of the inorganic material]] . 

13. (Currently Amended) The composition of claim 1, wherein the [[olefin- 
based material] ] polymer having a plurality of olefin groups is a 
vinylsiloxane. 

14. (Currently Amended) The composition of claim 1, wherein the 
zirconium [[composition]] component is an organozirconium compound 
capable of undergoing a hydrozirconation reaction. 

15. (Currently Amended) The composition of claim 14 7 wherein the 
organozirconium compound is selected from the group consisting of bis 
(cyclopentadienyl)zirconium dihydride, bis (pentamethyIcyclo[[-]]pentadienyl) 
idrconitun dihydride, bis (methylcyclopentadienyl) zirconium dihydride, bis 
(ji-butylcyclopentadienyl) zirconium dihydride, bis (indenyl) zirconium 
dihydride, bis (1-fluorenyl) zirconium dihydride, bis (cyclopentadienyl) 
zirconium hydrido chloride, bis (pentamethylcyclopentadienyl) zirconium 
hydrido chloride, bis (methylcyclopentadienyl) zirconium hydrido chloride, bis 
(n-butylcyclopentadienyl) zirconium hydrido chloride, bis (indenyl) zirconium 
hydrido chloride, bis (fluorenyl) zirconium dihydrido chloride, bis 
(cyclopentadienyl)zirconium methyl hydride, bis 
(pentamethylcyclopentadienyl) zirconium methyl hydride, bis 
(methylcyclopentadienyl) zirconium methyl hydride, bis (n- 
butylcyclopentadienyl) zirconium methyl hydride, bis (pentamethylcyclo- 
pentadienyl)zirconium (phenyl)(hydjide) 7 bis (pentamethylcyclopentadienyl) 
zirconium (methyl)(hydride), bis (indenyl) zirconium methyl hydride, bis (1- 
fluorenyl) zirconium methyl hydride, methylene bis(cyclopentadienyl) 
zirconium methyl hydride, methylene bis(cyclopentadienyl) zirconium 
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hydrido chloride, methylene bis(cyclopentadienyl) zirconium dihydride,, 
ethylene bis(cyclopentadienyl) zirconium methyl hydride, ethylene 
bis(cyclopentadienyl) zirconium hydrido chloride, dimethylsilyl 
bie(cyelopentadienyl) zirconium methyl hydride, ethylene 
bis(cyclopentadienyl) zirconium dihydride, dimethylsilyl 

bis(cyclopentadienyl) zirconium dihydride, methylene(cyclopentadienyl) (1- 
fluorenyl) zirconium methyl hydride, dimethysilyl(cyclopentadienyl) (1- 
fluorenyl) zirconium dihydride, isopropyl(cyclopentadienyl)(l-fluorenyl) 
zirconium methyl hydride, isopropyl(cyclopentadienyl) (1-octahydrofluorenyl) 
zirconium methyl hydride, dimethylsilyl(methylcyclopentadienyl) (1- 
fluorenyl) zirconium dihydride, methylene(cyclopentadienyl) 

(tetramethylcyclopentadienyl) zirconium methyl hydride, 

methylene(cyclopentadienyl) (tetramethylcyclopentadienyl) zirconium 
dihydride, ethylenebieCindenyDzirconium dihydride, 

ethylenebis(indenyl)zirconium hydrido chloride, 

ethylenebis(indenyl)7irconiummethylhydride, dimethylsilylbisdndenyl)- 
zirconium methylhydride, dimethyl3ilylbis(indenyl)zirconium dihydride, 
dimethylsilyIbis(indenyl)zirconium hydridochloride, 
ethylenebis(tetrahydroindenyl)-zirconium dihydride, 
ethylenebis(tetrahydroindenyl)zirconium methyl hydride, 

ethylenebis(tetrahydroindenyl)zirconium hydrido chloride, 

dimethylsilylbis(3-trimefo^^ dihydride, 
dimethylsilylbis(3-trime methyl hydride, 

chemically and structurally related zirconium compounds combinations 
thereof, 

16 (Currently Amended) The composition of claim 1, wherein the [(catalyst]] 
composition further comprises at least one organometallic catalyst selected 
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from the group consisting of metals of Group 3-10, non-metals, lanthanide 
metals, actinide metals and combinations thereof. 

17. (Canceled) 

18. (Canceled) 

19. (Canceled) 

20. (Canceled) 

21. (Currently Amended) A [[The]] porous particulate catalv$t composition [[of 
claim 1 , further] ) comprising a hvdrozdrconated matrix Jurther comprising at 
least one zirconitntx compxtfl Ant And a t leaat on e polvmer having a plurality of 
olefin ffroupa wherein the zirconium component is che mically bonded to the 
matrix through hydrocarbon groups derived from reacting at least one 
zirconium compound with covalently bound olefin groups of the p olvmer and 
at least one activator component. 

22. (Currently Amended) The catalytic composition of claim 21 HUL [[used 
for polymerizing at least one olefin monomer]] wherein the composition 
further comprises a Ziegler-Natta catalyst - 

23. (Currently Amended) [[The]] A catalytic composition of claim 21 [[22]], 
wherein the hydrozircpnated matrix further comprise s a plurality of catalytic 
components [[olefin monomer is selected from the group consisting of 
unbranched aliphatic olefins having from 2 to 12 carbon atoms, branched 
aliphatic olefins having from 4 to 12 carbon atoms, unbranehed and branched 
aliphatic ct-olefins having from 2 to 12 carbon atoms, conjugated olefins 
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having 4 to 12 carbon atoms, aromatic olefins having from 8 to 20 carbons, 
unbranched and branched cycloolefins having 3 to 12 carbon atoms, 
unbranched and branched acetylenes having 2 to 12 carbon atoms, and 
combinations thereof] . 

24. (Currently Amended) The catalyst composition of claim 21 [[22]], wherein at 
least one activatojL_c_ompQnept is selected from the proup consisting of: alumoxanes. 
alkyJ^lumQj^anes . methylalmninoxane (MAO), modified roethyj_ _aly.mmoyane 
(MMAQ), isobutylaluminoxane. butv labimin oxane, heptyialuminoxane and 
methvlbutvlaluminoxane. aluminum alkvls. AKC^H^, Al (CH^CHCCH^ J r 

* MiSE^m^ MiCi^CH^ MC ^, AlCC^CI^ 

Al/CgH^CL., AlCl r boranes. organoborane s. trifluoroborane. triphenylborane. 

Xds(fefluorp-phenyl)borane g TrigCS.S-^flwoph^^y^frpr^e, 

fluoj^jaq_ethylphei>yl)borane, Trig(pentaflupro-phenvl )b orane. 

TxMtolyJ)borane, TTn's^^S^diTn ethylph ftny^hnraTift, TrisfatjS^ 

(frfluprepfr e fty^froraae. Tris(3-4,5tri£luoroDhen vl)borane. borates, 

organoborates, dimethylanilinium tetra(pentafluorophenvl) borate, sodium fB 
(3- 5 - (CF A ) -CJF JJ, fH (OEO^ fB (3, 5 - (CF a ) -CJF ^J, triarvl carbenium 
teteaarylborates. J^.N-dialkvIamlinium borate salts. N'.N-dimethyianihniixm 
^^^^^(pRTitafl uorophenvDborate, N.N-diethvlamliniurn tefo»«{ phenyl)borate. 

N.KT-2.4.6-p^p^^^b ylanilinium tefoaphenvl-borate. chemically related 

Group 13 compounds, dialkvl ammonium salts. dKi-propyDammonium 

tetrakisfpentafluorophen vDborate , dicvclohexylammonium 

tetra(phenvI)boro Ti , rhmri icallv related Grou p 13 ani ons. triaryJjph&Bphpjmim 

borate, .___aaItg J triphenyl phosphonium tetrapheny)feOT_a_te, 

tri(methvlphenvl)p hnflp^<>nii3ir> tetra(phenyI)borate. 

tTL(dimethvlphenvl)phosphoD inTn fefo- afphenyPborate. chem ically re lated non- 
coordinatmg anions, and combinations .thaceoU rthe olefin monomer is a polar olefin 
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monomer having from 2 to 12 carbon atoms and at least one atom selected from the group 
consisting of O, N, B, Al, S, P, Si, F, Cl, Br and combinations thereof]] . 

25. (Currently Amended) The catalyst composition of claim 21 [[22]], wherein the 
hydrozirconated matrix is represented by a formula [Cp'Cp 2 MR] + [NCAJ~ , wherein M is 
zirconium, Cp l is a substituted or non-substituted cyclopentadienyl ring and Cp 2 is the 
same or different, substituted or non-substituted cyclopentadienyl ring and may be 
bridged symmetrically or asymmetrically to Cp l , R is a hydrocarbyl group derived from 
the hydxozirconation of the polymer havinp a plurality of olefin groups [[an olefin based 
material]] and NCA is a non-coordinating anion selected from the group consisting of: 
HTTnftfbYT arjaliiiium tetra(pentefluorophenvl) borate, sodium IB f3, 5 - (CF a ) 
,££»U [H (OffU, fB (3. 5 - (CF^). j CflF JJ, triarvl carbenium tetraarvlborates. 
NJT'dialkylaniiinium bora te salts. N-N ^iTn^Tiyl ^jliniui^ 

tejyakisfoentafluoroohenvl)borate. N-N-diethylanilinium tetrafphenvDborate- 
N.N-2.4 6-peTyfam ethvlamlii iiTiTn te foaphenvl-borate. chemically related 
Group 13 compounds: dialkvl ammnninm borate salts. difi-propyDammonium 

tetrakigCpentafluorop hetivDborate- dicvdohexv lflTnTnnninm 

tetrafphenvDbor on. triarvI_pho3pho nTiiTr> frfv rate salts, triphenvlp hoaphnnfum 
tetraphenylborate. trifmethvlphenvDphogphonium tetra ( phenvl)borate, 
tri(dimethvlphenvl)phoaphoTi ium tetrafohenvDborate. chemically re kfed 

Group 13 flnj onjg. cb ftTmrall y _ related non-coordinatingL anions and 

combinati ons thereof. 

26. (Original) The composition of claims 1 and 2L wherein the hydrozirconated 
matrix is prepared from polymers [[olefin-based materials]] having particle diameters 
ranging from 2 [[5]] rim to 1000 \im. 

27. Withdrawn (per restriction requirement) An olefin polymerization 
process that comprises contacting at least one olefin monomer and at least 
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one hydrozirconated matrix having at least one catalytic component, 
polymerizing the olefin monomer to produce a polyolefin. 

28. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the olefin monomer is selected from the group consisting of 
unbranched aliphatic olefins having from 2 to 12 carbon atoms, branched 
aliphatic olefins having from 4 to 12 carbon atoms, unbranched and branched 
aliphatic ot-olefins having from 2 to 12 carbon atoms, conjugated olefins 
having 4 to 12 carbon atoms, aromatic olefins having from 8 to 20 carbons, 
unbranched and branched cycloolefine having 3 to 12 carbon atoms, 
unbranched and branched acetylenes having 2 to 12 carbon atoms, and 
combinations thereof. 

29. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the olefin monomer is a polar olefin monomer having from 
2 to 12 carbon atoms and at least one atom selected from the group consisting 
of O, N, B, Al, S, P, Si, F, CI, Br and combinations thereof. 

30. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the olefin monomer is selected from the group consisting of 
ethylene, propene, 1-butene, 1-hexene, butadiene, styrene, alpha- 
metbylstyrene, cyelopentene, cyclohexene, cyclohexadiene, norbornene, 
narbornadiene, cyclooctadiene, divinylbenzene, trivinylbenzene, acetylene, 
diacetylene, alkynylbenzene, dialkynylbenzene, ethylene/l-butene, 
ethylene/isoprene, ethylene/l-bexene, ethylene/l-octene, 
ethylene/cyclopentene, ethylene/cyclohexene, ethylene/butadiene, 
ethylene/Tiexadiene, ethylene/styrene, ethylene/acetylene, propene/l-butene, 
propene/styrene, propene/butadiene, propene/l,6-hexadiene, 
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propene/acetylene, ethylene/propene/l-butene, ethylene/propene/l-hexene, 
ethylene/propene/l-octene, and combinations thereof. 

31. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein at least one polyolefin formed from the polymerization is 
selected from the group consisting of polyethylene, polypropylene, and 
polystyrene, 

32. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the polymerization is a copolymerization of ethylene and 
higher a-olefins. 

33. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the polymerization is a copolymerization of propene and 
higher a-olefins. 

34. Withdrawn (per restriction requirement) The process according to 
claim 27 7 wherein the polymerization is a copolymerization of styrene and 
higher a-olefins. 

35. Withdrawn (per restriction requirement) The process according to 
claim 27, further comprising stereospecific polyolefins. 

36. Withdrawn (per restriction requirement) The process according to 
claim 27, further comprising stereoregular polyolefins. 

37. Withdrawn (per restriction requirement) The process according to 
claim 27, further comprising polyolefins having stereospecific structures 

selected from the group consisting of atactic, isotactic, syndiotactic, hemi- 

ieotactic and stereoregular block combinations thereof. 
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38. Withdrawn (per restriction requirement) The process according to 
claim 27, further comprising polyolefins incorporating a plurality of olefin 
monomers. 

39. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the polyolefin is selected from the group consisting of 
HDPE, LDPE, LLDPE and combinations thereof. 

40. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the polyolefin is a copolymer of ethylene and <x-oIefins 
selected from the group consisting of 1-butene, 1-hexene and 1-octene. 

41. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein a polyolefin particle essentially retains shape of a prepared 
matrix particle. 

42. Abandoned (without prejudice) 

43. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the catalytic component is a single-site catalyst system. 

44. Withdrawn (per restriction requirement) The process according to 
claim 27, wherein the polyolefin is prepared in a reactor system selected from 
the group consisting of gas phase reactors, slurry phase reactors and solution 
phase reactors and combinations thereof. 

45. Withdrawn (per restriction requirement) A coating process comprising 
depositing the hydrozirconated matrix of claim 1 on a substrate and 
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polymerizing olefin monomer to produce a polyolefin coated surface, object or 
particulate. 

46. Withdrawn (per restriction requirement) The process according to 
claim 45, wherein the substrate is selected from the group consisting of clays, 
micas, silicates, metals, non-metal oxides, organometallic oxides and 
inorganic oxides. 

47. Withdrawn (per restriction requirement) A process for preparing a 
composite of substrate and polyolefin in~situ using the hydrozirconated 
matrix of claim 1 in combination with at least one substrate. 

48. Withdrawn (per restriction requirement) A process according to claim 
47, wherein the substrate is selected from the group consisting of clays, 
micas, silicates, metals, non-metal oxides, organometallic oxides and 
inorganic oxides. 

49. Withdrawn (per restriction requirement) A process according to claim 
47, wherein polyolefin properties are modified. 

50. Withdrawn (per restriction requirement) A process according to claim 
49, wherein the property modified is fire retardancy. 

51. Withdrawn (per restriction requirement) A process for the production 
of hydrophobically modified particles in the form of spheres, surfaces and 
objects in which a catalytic hydrozircoriated matrix is disposed on the 
surfaces thereof. 
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